Recently Mancall and colleagues (1974) described, for the first time in a neurological journal, a patient with hypertrophy of the muscles of mastication. Over 100 earlier cases were reviewed and the characteristic clinical features of the disorder documented. The paucity of available histopathological data was remarked upon but it was suggested that the disorder was a myopathy of benign character. This report describes a further example of the disorder in which two previously unreported features were observed: the patient reacted adversely to general anaesthetics on two occasions, and histochemical studies of an affected muscle showed gross predominance and hypertrophy of type I fibres. CASE REPORT In 1969 a 22 year old Anglo-Indian presented to a surgical clinic complaining of swelling of the angle of thejaw. This hadfirst been noticed at theageof 10 years and had subsequently gradually increased in size; the swelling became slightly painful on hard chewing. The patient was otherwise well, was not receiving any medication, and had had no significant past illnesses. There was no family history of muscle disease or anaesthetic death.
On examination there was swelling at the angle of the mandible on the right side which was firm and contracted to a hard mass on clenching the teeth (Fig. 1) . No abnormality was present intraorally or hour preoperatively. Anaesthesia was induced using methohexitone 70 mg followed by suxamethonium 50 mg. No fasciculations were observed but violent contraction of both forearms occurred, followed by relaxation. The jaws clenched tightly, and failed to relax after a second injection of 50 mg of suxamethonium. Considerable hand force was required to separate the jaws. A cuffed orotracheal tube was passed into the trachea and a sequence of nitrous oxide, oxygen, and halothane was used to maintain anaesthesia. Spontaneous respiration recurred within two minutes of intubation.
Carotid angiography was performed but because of masseteric spasm the vessels within this muscle did not fill; surrounding tissues showed a normal vascular pattern. Anaesthesia was maintained for 40 minutes; jaw spasm persisted for 90 minutes. A mild rise of body temperature to 37.6°C occurred three hours after induction ofanaesthesia but recovery was otherwise uneventful.
A neurological opinion was then obtained. Asymmetrical hypertrophy of the masseter muscles and symmetrical hypertrophy of the temporalis muscles were found. The anterior fibres of the deltoid muscles were possibly hypertrophied but no other neurological abnormality was found. The serum creatine phosphokinase (CPK) was normal (67 IU/l). No abnormality was found in either the right masseter or deltoid muscles at electromyography. No myotonic discharges were recorded.
Three months later the patient was reviewed by the dental surgeons because of progressive difficulty in opening his mouth and in chewing. It was felt that he required partial resection of his right masseter muscle and mandibular osteotomy. In view of the previous atypical response to suxamethonium this drug was omitted from the second anaesthetic and throughout the procedure the pulse, blood pressure, and arterial blood gases were closely monitored, as was body temperature through sensors applied to the skin and oesophageal wall. An abnormal response to the muscle relaxant was, however, again observed. After the injection of curare 45 mg the masseter muscles went into spasm while the other muscles became flaccid, making oral intubation of the trachea difficult, but ventilation was readily maintained via a facemask. The procedure, lasting two hours, was otherwise uneventful. The drugs administered were: papaveretum 20 mg, scopolamine 0.4 mg (one hour preoperatively), thiopentone sodium 950 mg, nitrous oxide, and oxygen with atropine 1.2 mg and neostigmine 2.5 mg at the end of the anaesthetic. Spontaneous respiration returned rapidly and after an uneventful period ofobservation in the recovery room the patient was returned to the ward.
Five hours after the start of surgery a sudden temperature rise occurred (Fig. 2) (Fig. 3) . Morphological abnormalities in the remainder of the specimen were inconspicuous. The connective tissue appeared normal; occasional internal nuclei and some necrotic fibres were seen (Fig. 4) . Fibre diameters ranged from 5-100 ,m. Gross preponderance of type I fibres was evident with the routine ATPase reaction (Fig. 5) Mancall et al. (1974) observed myopathic changes in the masseter and temporalis muscles. Limb muscles were unaffected both clinically and histologically. These authors commented upon the paucity of histopathological reports but suggested that the disorder was myopathic and recommended that it should be called hypertrophic branchial myopathy. Our own study did not support the contention that the masseter muscle was diffusely affected by a myopathic process. Although increased variation in fibre size (10-100,m) was apparent, morphological abnormalities were otherwise slight except in one area (Fig. 3) . This localized abnormality was thought to be an artefact resulting from previous electromyographic sampling of the muscle (Engel, 1967; Paakkari and Mumenthaler, 1974) .
The most striking abnormality present, demonstrable with the ATPase reaction, was gross predominance and hypertrophy of type I fibres. Less than 1% of the fibres were type II. The normal masseter muscle contains approximately 57% of type II fibres (Ringqvist, 1974) . The significance of gross fibre type predominance, or uniformity ofmuscle histochemistry, is at present undetermined. Experimental studies-neonatal neurectomy (Karpati and Engel, 1967a) , crossinnervation (Karpati and Engel, 1967b) , and aneural culture of muscle (Askansas et al., 1972) -all indicate the importance of neural factors in the development and maintenance of the fibre populations defined by the ATPase reaction, as does type-grouping in human disease (Brooke and Engel, 1966) . In contrast, histochemical uniformity is encountered clinically in disorders ofunknown aetiology which are at present classed as myopathic (Gonatas et al., 1965; Nienhuis et al., 1967; Lambert, 1974) .
Administration of a general anaesthetic to our patient produced two abnormal reactions. On the first occasion, suxamethonium produced muscle rigidity with masseteric spasm and, on the second occasion, when this agent was omitted, masseteric spasm and a biphasic postoperative temperature rise occurred. No immediate explanation for the latter event was apparent. The combination of a rise in body temperature and muscle rigidity occurring with suxamethonium raises the possibility of incipient malignant hyperthermia (Relton et al., 1973) . In this disorder a rise in temperature may be delayed until the postoperative period (Ryan and Papper, 1970; Beldavs et al., 1971) , and rebound rises also occur (Ratzlaff and Jenkins, 1972) . The association between malignant hyperthermia, musculoskeletal disorders, and abnormal muscle biopsies is well recognised Ellis, 1973) .
No specific musculoskeletal abnormality has been consistently observed to predispose to malignant hyperthermia. Some reports comment upon muscle hypertrophy in susceptible subjects (Steers et al., 1970; King et al., 1972; Harriman et al., 1973) . The pathological changes observed in muscle biopsies are variable and non-specific (Harriman et al., 1973; Isaacs et al., 1973; Ellis et al., 1975 Ellis et al., 1972; Moulds and Denborough, 1974) . The resting serum creatine phosphokinase level is not a reliable screening procedure (Ellis et al., 1975) . (Relton et al., 1972) , did not develop the cardiorespiratory and metabolic features characteristic of the fully developed syndrome (Ellis, 1973) .
Malignant hyperthermia has developed in patients in whom similar abnormalities have occurred during a previous anaesthetic (Relton et al., 1968) ; it is possible that herald or incomplete forms of the disorder may occur. However, anaesthetic agents, particularly suxamethonium, may provoke a variety of reactions in normal and diseased muscle. Muscle pains (Wylie and Churchill Davidson, 1972) , hyperkalaemia (Cooperman, 1970) , rhabdomyolysis (Jensen et al., 1968) and contracture in myotonic disorders (Thiel, 1967) have been reported. Careful evaluation ofindividual cases is therefore mandatory; the pathophysiology of the episodes described in our patient remains uncharacterized. The clinical and histochemical abnormalities observed, however, suggest that the hypertrophy of the muscles of mastication merits further attention for both practical and theoretical reasons. 
